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EIBLIOGIUPPIICAL NOTICES. 

Fossil Ckinoids. 

Paleontohffle Frani^mse on description des fossiles de la France . — 
Terrain jiirassiguCy tome xi. premiere parti e : Crindides, par II. 
P. DE Lokiol. Paris : 1SS2-1S84. Pp. 027, pis. 1-121. 

Revision of the Fabeoerinoidea. — Part III. Discussion of the Classi- 
fication and Relations of the Brachiate Crinoids, and Conclusion 
of the Generic Descriptions. By Charles AVachsmuth and Frank 
Springer. First Section. Extracted from the ‘ Proceedings of 
the Academy of Natural Sciences/ July 28, 1885. Philadelphia, 
1885. Pp. 138, pis. iv.-ix. 

When reviewing Mons. de Loriol’s monograph upon the fossil 
Crinoids of Switzerland in ‘ Nature ’ for August 4, 1881, we men- 
tioned that he was engaged upon a similar work which would deal with 
the Neocrinoids found fossil in France. The results of his study of 
some of those which occur in the Jurassic rocks have now been 
published as the first part of tlie eleventh volume of the ‘ Paleonto- 
logie Fram^aise.’ We think that the indefatigable author has every 
reason to he satisfied with his work, which cannot fail to be of the 
utmost use to all students of the Neocrinoidea, and indeed to every 
paleontologist who wislies to have the means of naming the nume- 
rous fragments of Apiocrinide which aro so common in Jurassic 
strata. 

The work before us, which consists of 027 pages of text with an 
atlas of 121 plates, is, however, much more than a mere enumera- 
tion of si>ecics, with descrii>tions of those previously unknown to 
science. The first thirty pages are devoted to a good general intro- 
duction, which touches upon the peculiarities of the Pala3ozoic 
Crinoids as well as of those of later date, with which the author is 
more immediately concerned ; and it is illustrated by seven plates, 
which contain figures of the Pentacrinoid larva and of the moro 
remarkable among the recent Crinoids which were known to the 
author at the time when he commenced his work. The student is 
thus brought face to face with the only method which can lead him 
to a right understanding of his collections ; and it would be well if 
Mous. de Loriors examiJe were more frequently followed by those 
so-ealled paleontologists who think that life is too short for the 
study of the living representatives of their fossils. Every specialist 
could name one or more of tliese empirical writers, who are often 
most valuable as careful and zealous cdlectors, but come to utter 
grief when they attempt to deal with questions of structure. Of 
them may it truly be said “ the evil that men do lives after them.” 
For the old error, though corrected again and again, is continually 
being reproduced in text-books and elsewhere. The snake is never 
really killed, but only scotched, and the advance of real scientific 
knowledge is hindered in consequence. 

;^[ons. de Loriol's introduction is followed by a chapter on classi- 
fication, in which Zittel’s arrangement of the true or brachiate 
Crinoids, the Cystids, and the Elastoids as orders of the class Cri- 
noidea is adopted. But Pahuocrinoidea and Neocrinoidea are wisely 
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used as subordinal designations instead of the misleading terms 
Tessellata and Articulata ; and in aecordanee with this proceeding 
the Marsupitidne and Uintacrinidoe are restored to their proper 
places among the I^eoerinoids ; while a now family, Bourgueticri- 
nidse, is very rightly established for Bourguetkrinus^ Rhizocrunis^ 
and BatJigcrinus^ genera which differ considerably from the typical 
Apiocrinidae, 

The remaining and by far the largest portion of the volume con- 
tains descriptions of the Jurassic Eugeniaerinidm and Holopid^e, and 
of the three principal genera of Apioerinidoe, viz. Gucttardicrinus, 
Apiocrinus, and MUlericrinus, Eleven species of Eageniacrinus are 
described, including four new ones, E. mayalis being from the Lias 
and the remainder from the Oxfordien. Phgllocnnus is represented 
by seven species, three being new, and Tetracrinus by one ; while a 
new genus, Eudemrinus, is established for a remarkable type which 
has been referred both to Plicatocrinus and to Eiigenlacrinus^ and 
seems likely to find its true position among the Holopidne. Much 
new and valuable information is given about the singular type Coty- 
lecrinus, which has also been found in the Dorsetshire Lias ; and the 
curiously abnormal Gymuocrinus is described from better material 
than was available when the author worked out the fossil Crinoids 
of Switzerland. Besides Gaettardicriniis fifteen species of Apio- 
crinus, four of which are now described for the first time, occur in 
the Ereiieh Jurassic strata, while the genus MiUericrimts is repre- 
sented by no less than sixty-four species, of which twenty-six are 
new to seicnee. About one fifth of them are 011 I 3 " known by their 
stems ; but these are as a rule very well defined, and seem to afford 
good specific characters. 

The most interesting morphological point which has been brought 
out b}^ Mons. de Loriols work is the presence of small undcrbasals 
in two species of Mill eric r inns. They do not appear at all upon 
the exterior of the calj’x, as they rest upon the central part of the 
enlarged uppermost stem-joint and are concealed by the basals 
outside them. But they seem to be well differentiated, though 
relatively small ; and it is quite probable that they will ultimately 
be found to occur in other species of the genus, though, as Mons. 
de Loriol sa}^s, they are certainly absent in many which he has been 
able to examine in detail, as his excellent figures show. 

All working paleontologists must be grateful to him for this most 
useful book and will \velcomo the appearance of the next volume, 
which will deal with the Bentacrinide and Gomatulide, families 
which are both well represented in the French Jurassic strata, as 
indeed also in those of our own country. 

The name of Mr. Charles Wachsmuth, of Burlington, Iowa, is so 
well and so favourably known to every student of the Pelinatozoa 
that the appearance of a new section of the ‘ Bevision of the Paloeo- 
erinoidea’ by himself and Mr. E. Springer is an event of considerable 
interest. Parts I. and II. were published in the )^ears 1879 and 
1881 respectively. The first and most important section of Part 111., 
which appeared at the close of la.st year, contains a discussion of 
the classification and relations of the braehiate Crinoids, together 
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witli the final revision of the generic descriptions in one of the 
three primary groups into which the Palajocrinoids are divided by 
the American authors. This portion of the work appears to us to 
be much tho most satisfactory one. In the extent and accuracy of 
his personal acquaintance with the wonderfully complex generic 
types which are presented by the Palaeocrinoidea Mr. \Yachsmuth 
has no equal, we had almost said no second ; and the immense 
mass of detailed information which he possesses concerning the 
intricate composition of calyx and vault in the Actinocrinidce, 
Platycrinidoe, and Ehodocrinidje is clearly and explicitly set forth 
in Parts I. and II. and in this first section of Part III. of the ‘ Ee- 
vision.^ The order Palseocrinoidea is divided by himself and Mr. 
Springer into three suborders, the first of which includes the three 
families just mentioned and all other Palaeocrinoidea “ in which the 
plates of the test are solidly united by suture, and in which the 
lower arm-plates are incorporated by means of interradial plates so 
as to form a part of the calyx.’’ For this group the name Camarata 
is proposed, while the Articulata (the Ichth3^ocrinidoe of Part I.) 
include “ those families in which the plates of the test are united 
by loose ligaments or muscles, and in which they are somewhat 
movable.” Lastly the group Inadunata (corresponding on the whole 
to the C^’athocrinidoe of Part I.) “ is proposed for all Palaeocrinoidea 
in which the arms are free above tho first radials and which have five 
single interradials, located ventrally.” The authors state that 
“ these groups are not only well defined in nature, as shown by tho 
fact that they are so readily recognized, but they are also most 
convenient for all descriptive and comparative work.” In this 
remark we entirely concur, and we fully believe that the classifica- 
tion which the authors propose will stand the test of future research. 
It has grown up gradually during the many years of Mr. Wachs- 
muth’s experience as a collector, and we doubt if any palaeontologist 
will be able to improve upon it. 

The view which the authors take of the Crinoids with regard to 
the other Echinoderms appears to us, however, to be a less satis- 
factory one. They follow the writer in adopting Leuckart’s sepa- 
ration of the stalked Echinoderms under the name of Pelmatozoa, 
but only rank this group as a class equivalent to Urchins and Star- 
fishes. The spirit of Leuckart’s classification is thus entirely' 
ignored, though it is partially followed in the letter, and we are 
taken back in principle to the grouping of the older systematists, 
in which Crinoids, Ct^stids, and Blastoids were all thrown together 
under the term Crinoidea, regardless of the fact that Miller’s very 
explicit definition of this term implies tho presence of articulated 
arms upon the radials, and that these appendages are absent in both 
Blastoids and Cystids. 

Leuckart’s separation of the Pelmatozoa from Urchins and Stel- 
lerids on the one hand, and from Holothurians on the other, has 
been abundantly justified by tho physiological and morphological 
researches of the last twenty years ; and the difference of a Crinoid 
from an Urchin or Starfish is far greater than their difference from 
one another, as was long ago pointed out by Professor Huxley. 
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Messrs. Wachsmuth and Springer, however, follow Zittel and do 
Loriol, and regard Pelmatozoa, Urchins, and Stellerids as equivalent 
classes of Echinoderms, which (as just remarked) is little more than 
a nominal change on the claasiftcation of forty years ago. 

Eollowing the principles of Burmeister’s classification they divide 
the Pelmatozoa into two subclasses, Anthodiata and Brachiata or 
true Crinoidea. The first contains the two orders Cystids and 
Blastoids, while the second falls naturally into Palaeocrinoids and 
Neocriuoids. There is more to be said for this classification than 
for that which we have just criticized. But we cannot help thinking 
that the C}'Stids and Blastoids are more divergent in character than 
the Palaeocrinoids and Neocrinoids are, and that, as suggested by 
Professor Huxley, they deserve to be ranked as classes of Echino- 
derms equivalent to the Criuoids. This course was taken by the 
writer in the ‘ Challenger’ Keporfc, and has since been adopted by 
Ludwig, the leading German authority on Echinoderms, who also 
follows Leuckart, Bay Lankester, and others in giving the Pelma- 
tozoa the rank of a branch and not merely that of a class of 
Echinoderms. 

On p, 75 Messrs. Wachsmuth and Springer profess their inability 
to point out a single character of either Crinoids, Cystids, or Blas- 
toids “ that is not found exceptionally in one of the other groups.” 
They admit, however, that “ probably neither Blastoids or Cystids 
had appendages united by paired muscular bundles ” (p. 78); and 
this is one of the essential characters of the true or brachiate 
Crinoids. Furthermore, there are at least two strong points of 
difference which distinguish the Blastoids from the Cystids. The 
hydrospires of the latter group are very irregularly disposed, while 
those of the Blastoids are grouped with the utmost regularity in 
five (or in one genus only four) pairs, which are limited to the radial 
and deltoid plates and occupy the interradial portions of the calyx, 
with their slits parallel to the ambulacra ; and the small azygos 
basal of the Blastoid is always situated in the left anterior inter- 
radius. In all Pal£eocrinoids which resemble the Blastoids in 
having an unequally tripartite base, with one possible exception, 
the small plate is in the right anterior interradius ; and we are not 
aware that any such symmetry is observable in the few Cystidean 
genera which have only three basal plates, except perhaps in 
Cryptocrinus cerasus. There are other characters, such as the 
ambiilacral structures of Blastoids, which also differentiate them 
very clearly from the Crinoids and Cystids. We have yet to become 
acquainted with any member ef the two latter groups which has a 
eubambulacral “ lancet-plate ” like that of the Blastoids. The five 
lancet-plates of a Pentremite are pierced by longitudinal canals which 
unite into a circuraoral ring, and, as we believe, contained the 
ambulacral or water-vessels. So far as our present knowledge goes, 
this subambulacral structure does not occur in any other Pelma- 
tozoa but the Blastoidea; and despite the number of apparently 
intermediate forms, we are strongly inclined to think that the three 
groups (Crinoids, Cystids, and Blastoids) are in reality much more 
distinct than has hitherto been supposed. 
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Messrs. Wachsimith and Springer have changed their views upon 
several important points of Crinoid morpholog}^ since the publication 
of Part II. of their ^ Eevision.’ Some of these changes have met, 
and probably always will meet, with the very general assent of their 
fellow-workers, such, for example, as the withdrawal of the desig- 
nation “ oral plates ” from the calyx-in terradials of Cijatliocrinus 
and of the Blastoids. But in one ease, perhaps the most important 
of all, we think that the change is decidedly for the worse. 

Mr. Wachsmuth pointed out in the year 1877 that the interradial 
“ proximal plates ” which immediately surround the central plate in 
the vault of the Camarata correspond in many respects to the basal 
plates of the calyx. This view was further developed in Part II. (p. 15) 
of the ‘ Eevision,’ which appeared in 1881, and it has been pretty 
generally aeeepted in this eountry. In many species the proximals 
are surrounded by a ring of radially situated plates, which are univer- 
sally recognized as representing the ealyx-radials of the abaetinal side. 
In the simpler forms of vault and in the young stages of the more 
eomplex types the central plate is thus enclosed by two alternating 
rings of plates, the proximal ones being interradial and the distal 
ones radial. The close correspondence between this arrangement 
and that of the apical system of a young Urchin or Starfish, and also 
the calyx of a stemless Crinoid like Uintacrimis, is so striking that 
Mr. 'Wachsmuth ’s suggestion seemed to throw a flood of liglit upon 
the composition of the summit in Crinoids, Blastoids, and Cystids 
alike. 

Now, however, we are told by Messrs. Wachsmuth and Springer 
that the proximal dome-plates are the homologues not of the basals, 
but of the calyx-interradials of the abaetinal side, and that the 
central plate against which they rest represents an undivided basal 
disk. But although no one knows better than themselves that the 
radials of almost every Crinoid rest directly on the basals, they make 
the following generalization on p. 53 : — In the summit the cen- 
tral plate occupies, in relation to the radials, the same position as 
the basals *, ” and again on p. 50, “ Basals and radials, iuterradials 
and anal plates, are then found to occupy the same position orally 
as aborally.^' 

We are sorry to find ourselves in such direct opposition to the 
American pakTontologists : l)ut we do not think they will contradict 
us when we say that there is not a single Crinoid in wliich the five 
(or six) calyx-interradials of the dorsal side occupy an intermediate 
position between the basals and radials. But unless this were so, 
not merely in isolated and very specialized genera but in the 
majority of typical Crinoids, both Palaeozoic and Neozoic, the two 
statements which we have (juoted and the new morphological views 
which they express cannot but be altogether at variance with the 
real facts of the case. 

The position of the calj^x-radials, not merely of the Pelmatozoa, 

^ Such as Acrocrinus, for example. Many very close parallels to the 
extremely anomalous forms of summit which occur in some of the Palmo- 
crinoids may bo found in the abaetinal systems of Urchins, Starfishes, 
and Ophiurids, 
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but also of the Urchins and Stellerids, with regard to the abactinal 
centre is a very definite one ; and if plates which typically occur 
insido the circle of dome-radials, between them and the aetinal 
centre, are to be regarded as homologous with abactinal plates, which 
are generally outside, and only very rarely form part of the circle 
of calyx-radials the word homology” would almost cease to 
have any meaning in Echinoderm morphology. 

There is another view of the homologies of the proxiraals, which 
was suggested by the writer in 1879, viz. that they represent tho 
oral plates of Xeocrinoids. Messrs. Wachsmnth and Springer admit 
that these orals are the aetinal representatives of the basals, as was 
pointed out by Gdtte ; and they thus give additional support to tho 
suggested homology between the orals of Xeocrinoids and the 
proximals of Paheocrinoids, which last they formerly regarded as 
corresponding to the basals of the abactinal side. They bring 
several objections to this view, some of which arc well founded ; but 
it does not appear to us to involve anything like such serious incon- 
sistencies as their own latest theory, which necessitates an homology 
between ono set of plates outside the circle of abactinal radials and 
another set insido tho circle of aetinal radials ! 

Their objections will be fully discussed by the writer when ho has 
finished the somewhat absorbing systematio work on which he is 
at present engaged. Put two of them deserve notice here. In 
more than one place (pp. 30, 54, 58) the authors object to the theory 
which regards the proximals as homologous with the orals, beeauso 
there are only five of the latter but six of the former plates, the 
posterior one being divided into two parts, usually by the anal 
system. This is a eurious objection to come from those who tell us 
that these very six proximals are the aetinal representatives of tho 
five calyx-interradials of Cgathocrhius and the Plastoids. On the 
same principle they must deny the homology of the six intcrradials 
of Ekmcrinus with ihe five which occur in other Plastoids ; for tho 
posterior one is divided into two parts by the anal plate. The same 
diffieulty occurs with respect to Gli)ptast€i\ Eucrinus^ Dorgcrlnus, 
&c., about which wo are told, on p. 13 of Part II., that “ the first 
true interradial in tho posterior area is divided, and is represented 
by two smaller plates, separated by a speeial anal plate.” But 
unless they deny the homology of the six interradials of Ghfptaster 
and Ekeacrinus with the five of Cyatliocrinus their objection to a 
theory which homologizes “ six proximals with five orals ” loses all 
its force ; and we do not think that they aro prepared to go so far 
as this. 

In every Xeocrinoid the anus is outside the ring of oral plates, 
and this has always been felt to be one of the chief objections to the 
theory that the proximals are orals ; for plates belonging to the anal 
system usually enter into the ring of proximals. Put we may point 
out that the mouth-opening, which also servos as anus in Ophiurids 
and in many Asterids, is within the circle of orals, and that the 
anal system of a regular Urchin is situated within the ringof basals 
which arc the admitted abactinal homologucs of the orals ; while tho 

As in the Phodocrinidoe and the recent Thaumatocrinns. 
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early forms of exocyclic Urchins have the anus placed in or near the 
calycinal system, from which it gradually recedes in those of later 
date. May not some change of this kind ho traced in the relations 
of the anus to the actinal system of Palneocrinoids and Neocrinoids? 
In any case, however, this objection about the position of tho anus 
comes rather oddly from critics who regard the undivided central 
plate of the actinal side in a Palseocrinoid as the ‘‘true homologue ’’ 
of the quinquepartite oral pyramid of a ISTeocrinoid, and are also 
candid enough to describe on p. 50 how the anus of the Calyptocrinidas 
is strictly central, “ while tho central piece is bisected, and the two 
halves, jointly with the proximals, form the sides of the anal tube." 

The authors make the same objection to the view of Allman, 
Wyville Thomson, Dr. Carpenter, and most later writers that the 
ventral pyramid of Haplocrinus consists of five united oral plates ; 
for they repeatedly state that one of these five large plates which 
they call interradials is pierced by the anal opening, and their figure 
on plate v. shows an exceedingly minute puncture at its central end. 

We do not say that this is not an anal opening; but, considering 
the length of time that Haplocrinus mespiliformis has been known 
and the many writers who have figured and described it without 
noticing this point, we cannot but think that further evidence is 
necessary. Neither anal opening nor central piece are visible in 
Hall’s figures of Haplocrinus clio^ nor have we been able to find 
them in the British species of the genus. 

The authors take the same view of the five plates covering the 
mouth of Steplianocrinus and Allagecrinus as they do in the case of 
Haplocrinus^ regarding them not as orals but as calyx-interradials. 
But these plates appear to us in all three genera to be truly 
homologous with the orals of the Pentacrinoid larva. They cover 
the mouth and the origins of the ambulacra, just as the orals do in 
the young Neocrinoid, and this relation is not characteristic of the 
primary calyx-interradials in any other Criuoid. The converse of 
the above argument is employed by Messrs. Wachsmuth and Springer 
on p. 22 to disprove the “oral ” nature of the interradials in Cyatho^ 
crinus. That these plates “ are interradials, and not orals, is proved 
by the fact that they surround the peristome but do not cover it, 
and are succeeded by numerous other plates ” (i. e, if they covered 
the peristome Wachsmuth and Springer would call them orals). 
But nevertheless the five plates which do cover the peristome in 
Stejohanocrinusj Allagecrinus, and Haplocrinus are regarded by these 
authors as calyx-interradials. 

It is only in the Cyathocrinidse and in the Blastoids that the 
interradials have any close relation to the mouth at all ; but they 
do not cover it in and shut it ofi* completely from the exterior as 
tho dome-plates of Stephanocrinus and Allagecrinus do, for they 
form the circumference of the peristome from which the ambu- 
lacra pass outwards over their apposed lateral edges. There is 
not a single Crinoid known in which plates that are universally 
recognized as calyx-interradials cover in the actinal centre. 
The very name “ calyx-interradials ” implies plates that are 
abactinal in their origin ; while in Palaeoerinoids, Blastoids, and 
Cystids alike we meet with types, such as Allagecrinus, Stepha- 
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nocruius, and Glyptosphcerites, in which the mouth is covered by 
a pyramid of five closely fitting plates as in I^eocrinoids {Hyo- 
crinus). Urchins {Palceostoma)^ and Holothurians (Psolus), There 
is therefore very strong evidence for regarding all these plates 
which have the same relations in five different classes of Echino- 
derms, and also occur in Asterids and Ophiurids, as mutually 
homologous, i, e. as oral plates. The very fact that actiual plates 
homologous with the basals of the abactinal side occur in every 
group of Echinoderms is sufficient to show their primary morpho- 
logical importance ; and it is not altogether in accordance with 
Wachsmuth and Springer’s statement on p. 32, that “ the phylo- 
genetic evidence indicates clearly that the interradial element takes 
a most prominent part in the composition of the Palaeocrinoidea ; 
and again, ‘‘ Upon palseontological grounds we expect to find in the 
younger stages of the Palaeocrinoid the oral system feebly, the 
interradial system extravagantly developed, while, according to 
Carpenter’s interpretation of the plates, in the Palaeocrinoid larva, 
the entire ventral surface from the radials up would be oral, i, e, 
actinal.” This is precisely what we believe to be the case in larval 
forms like Haplocrinus and Allagecrimcs, 

The authors ask on p. 32 whether it is probable that these two 
genera “ alone among all Palaeocrinoidea should have no interradial 
plates ?” To this we reply, “ Certainly not ; ” for we know on the 
very best authority (?, e. their own) that interradials are ‘‘ entirely 
absent ” in some genera of the lehthyocrinidae ; “ while there are still 
other genera and certain species in which they are occasionally 
undeveloped dorsally.” These remarks about the interradials occur 
on p. 19 ; and yet wc are told, on p. 73, that “ according to our in- 
terpretation they are present in all Palaeocrinoids,” and that they 
are “ well-defined and permanent plates !’^ 

On the same page is the following remarkable statement: — 
“ Carpenter denies that interradials are present as a rule in Palaeo- 
zic(!) Crinoids, and he therefore does not attach to these plates the 
value which we think they deserve.” IS’o authoritative reference is 
given for this assertion, and the writer has certainly never made an 
explicit denial of this kind. On the contrary, he has said that 
calyx-interradials are very usually present,” or present in “ most ” 
Palaeocrinoids ; though he is by no means prepared to admit that 
they occur in either Haplocrinus or Allagccrinus^ as Wachsmuth and 
Springer assert. 

He must further emphatically protest against the kind of argu- 
ment which is employed by these authors to demonstrate the truth 
of their views respecting the summit of Allagecrinus, The following 
passage occurs in the description of this structure by Mr. 11. Ethe- 
ridge, Jun., and the writer, which appeared on p. 2SG of tho 
‘ Annals ’ for April 1881 : — “ In none of these small specimens is 
there any trace of an anal opening, either directly piercing an oral 
plate or at the margin of the dome, between the orals and radials. 
The central end of one or more of the former may he marked hy 
faint tubercles (figs. 5 & 7, pi. xvi.) ; but we' cannot suggest any 
explanation of these.” 

On p. 33 ^kfessrs. Wachsmuth and Springer put the words which 
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we have italicized in the following manner : — It is very significant 
that Etheridge and Carpenter also found in AUagecrinus ‘ at the 
central end of one or more of the plates faint tubercles; and they 
then make use of their version to argue against the oral nature of 
these plates. “ Whether these represent the tubercles which we 
discovered upon the surface of the interradials in Cyathocrlnus imilti- 
radiatus^ (jd. iv. fig. we are, of course, not prepared to assert 
with certainty, but it is worthy of note that Carpenter regards the 
latter ‘ as the conical openings in Gmndtocnmts JSWwordi' (!), and 
it is very possible that they are the same thing in all three groups, 
which would ])rovo better than anything else that the plates bearing 
them are not orals but interradials. The tubercles in AUwjecrlnns 
are evidently of structural value, but as there is but one figured, 
although the description speaks of one to each plate, and this is 
located laterally in one specimen and centrally in the other, all 
interpretations by us must necessarily bo more or less problematical. 
We arc inclined, however, to believe that the lateral one (fig. 5), 
in analogy with llaplocrimis, represents the anal opening, i. e. the 
larger tubercle in Gmnatocrinus, and the central one, if it exists at 
all, the central piece.” 

The whole point of this argument in the comparison of AUcujecrhuis 
with Cyatliocrinus GUesi and the tubercles upon each of its five inter- 
radials depends upon the supposed fact that “ the description speaks 
of one to each jdate.” Tut all that the description says is that a 
faint tubercle maij he present on one or more of the plates ; and of 
the nine figures given of the summit only four show any trace of 
tubercles at all, and then of but one onl)', as Wachsinuth and 
Springer admit. Under these circumstances we should like to know 
why the tubercles are “ evidently of structural value.” 

Furthermore, it was explicitly stated that there is no trace of an 
anal opening directly piercing an oral plate, as has since been 
described by Wachsmuth and Springer in Ilaplocrinus. A very large 
series of specimens was examined, and special attention was diiTcted 
both to this point and to the possible presence of a central plate ; 
but the result in both eases was a negative one. Wachsmuth and 
Springer tell us, however, on p. 53, that the central plate “ is the 
only summit plate which is represented in every Pala30criuoid.” This 
seems to us to be rather a bold assertion. There are many forms in 
which the summit is as yet unknown; while, though well defined in 
CidicocriHus, Fisocrinns,Allagecri}iiis, and two species of Ilajdocruius, 
it has never yet been found to contain a central plate. The analogies 
of Siephanocrhius and Ehvacrinns among the Elastoids, and of 
Gbjptospluerites and Caryocrinns among the Cystids, show that tho 
presence of a central actinal plate is not a constant character in 
either group. Why, then, should it bo described as such in the Paloeo- 
erinoids, when there is at least as good evidence to the contrary as in 
the undisputed cases of Stejdtanocrinus and Glyptosjdiceriiesl 

We cannot but admire the courage of Messrs. Wachsmuth and 

It appears from a reference to the explanation of pi. iv. fig. 2 that 
the specific name mtdtimdialus .sliould read Gilesi. On the other hand, 
according to the explanation of fig, G, C. multiradialns^ on p. 22, should 
read C. 7mdtihmchiali(s as on p. 05. 
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Springer in thus rendering themselves liable to adverse criticism ; 
and the same remark applies to various other morphological state- 
ments on their part. 

They think that they have discovered a method of inferring the 
presence or absence of underbasals, more especially in those types 
which have the lower part of the calyx partially concealed. They 
give the following general rules, to which they “ have not found a 
single exception among all Paloeocrinoidea ” (pp. 7, 8): — 

‘‘1. In species with underbaj;als, whenever the column is pent- 
angular, its longitudinal angles arc directed interradially, the sides 
and columnar cirrhi radially ; on the contrary, in species withbasals 
only, those angles are radial, the sides of the column and the cirrhi 
interradial. 

2. When there are underbasals and the column is pentapartite, 
the five sections of the column are radial, the longitudinal sutures 
interradial, the radiation along the axial canal radial ; but the 
opposite is the case when basals only exist.’’ 

8o far as we are aware, the first of these two rules always holds 
good among ralmocrinoidea ; but there seems to us to bo something 
seriously wrong about the statement of the second. It is illustrated 
by two figures on pi. vi. : fig. 15 is said to represent the Basals of 
Barycritias^ with the joint of the quinquepartite column.” No basals 
are shown in the figure, however, but only the underbasals {n) and 
the five sections of the first columnar joint (c). The arrangement 
of the figure is as follows : — the five sections of the stem are inter- 
radial, its longitudinal sutures radial, and the processes of the axial 
canal also radial. This (if correct) would suggest a lapsus calami in 
rule 2, the words radial and interradial having been transposed ; and 
an examination of fig. 13 confirms this idea. It represents the basals of 
an undeseribed monocyclic genus {Stenocrinus) with a quinquepartite 
column. The sections of the column are radial and the sutures 
interradial, whereas exactly the reverse ought to be the case accord- 
ing to rule 2. Apart from this unfortunate transposition, however, 
fig. 13 (if correct) shows that there is at least one exception to a 
part of rule 2, for the processes of the axial canal are radial both in 
fig. 13 and in fig. 15, v hereas according to rule 2 they ought only 
to be so in the latter {Bar ycr inns). 

This question is further complicated by the fact that in the 
‘‘ Diagram of Barycrinus^'^ which appeared on pi. i. of the first 
part of the ‘ Revision,’ the processes of the axial canal are interradial. 
Which of these two figures of Barycrinus is the correct one, the 
first or the second ? 

A precisely similar transposition to that just mentioned occurs in 
Part I. of the ^ llevision ’ (p. 101). The sections of the column of 
Barycrinus are there said to be radial, while ‘‘ the sutures are inter- 
radial, the opposite of lleterocrimis^ in which they are radial.” 
On p. 64, however, the ridges of the column of the latter genus are 
said to be radial, which would give the sutures an interradial posi- 
tion. The figure in Part III. of the Basals of Heterocrinus^ wiht 
a joint of the tripartite column” (pi. vi. fig. 14) is also rather 
puzzling, because neither sutures nor sections have either an inter- 
Ann, d) Mag, N, IlisL Ser. 5. VoL xvii. 20 
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radial or a radial position, and Heterocrinus has been described by 
Hall, Meek, and others as having- a “ peutapartite ” column. 

Having discovered what appear to be almost invariable rules for 
determining the presence or absence of underbasals in a Palaeocrinoid, 
the authors turned their attention to the Neocrinoidea, with the 
following result (p. 8) : — Among JS'eocriuoidea our investigations 
could be extended only to comparatively few genera, as unfortu- 
nately these forms have either a round column or a circular canal. 
Only in a few species of Pentacrinus, Jlillerocrinus^, and Ajnocrmus 
did we succeed in making out' one or the other of these points. In 
these genera, underbasals are said to be absent, but, cui’iously enough, 
the outer angles of the column are interradial, the cirrhi and radia- 
tion along the axial canal radial, exactly as in the column of Palmo- 
crinoidea with underbasals, and, what is more remarkable, as in 
E.vtmcriniis, in which, on the contrary, underbasals are said to be 
present. The latter seems to suggest that probably many Xeocri- 
noidea eithe" possess small underbasals or these were present in 
their larval form.” On p. 71 it is positively asserted that iS^eocri- 
noids “ are built upon the plan of dicyclic Crinoids. The angles of 
the column are directed interradially, the cirrhi radially.’’ 

Let us see how far these remarks are justified by facts. In the 
first place, there are no- cirri at all upon the stem in two out of the 
three genera which are mentioned by the authors on p. 8 ; and it 
would therefore have been better if they had said with respect to 
these three gerera that the cirri are radial “ when present.’^ 

A long series of plates illustrating the structure of these two 
genera (A 2 )iocrmiis and dlillencrinus), which have no cirri on the 
stem, is given by Mons. de Loriol in the work on thePrench Jurassic 
Crinoids which we have noticed above ; and as Messrs. AVachsmuth 
and Springer have copied two of the figures which it contains, we 
may fairly conclude that they have studied it with some care. AVe 
have examined it for the purpose of testing their statements, and 
have been surprised to find that in evc^y si)ecies of Ajiiocrirais 
which has pentagonal ui3perirost sten -joints the angles are 
directed radially ; and yet it is one of the three genera of which 
AA^achsmuth and Springer state that “ curiously enough the outer 
angles of the column are interradial,” as in dicyclic Crinoids. In 
the case of Millencrinus the angles of the stem are radial in about 
half the species, just as in Apiocrinus ; while they are interradial in 
the other half, which includes the two species in which underbasals 
are figured and described by de Loriol. This latter point therefore 
tcUs in favour of the authors* theory, as also does the fact that 
Extraerhms has underbasals and a column with interradial angles 
and radial cirri. But it is clear, on the other hand, that their very 
positive statement on p. 71 wiU need some considerable qualification 
before it can be applied to aU the P^eocrinoids. 

The genus Pentaermus presents difficulties of precisely the same 
kind. Although it has no underbasals the angles of its stem are 

* This is generally spelt Millencrinus by students of the Neoerinoidea. 
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interradial and its cirri radial, and it is therefore built upon the 
plan of dicyclic Crinoids f but the j)rocesses of the axial canal are 
interradial, and not radial as they ought to be according to the 
generalizations on pages 7 and 8, which we have quoted above. The 
‘ Challenger ’ lieport upon the stalked Crinoids, which was in Mr. 
Wachsmuth’s hands nearly four months before the presentation of his 
Part III. to the Philadelphia Academy, contains figures which 
illustrate this point in four recent species of Ftntacrinus^ and he 
would therefore have done well to make sure of his facts before 
generalizing on the subject. We doubt if there is a single species 
of Pentaninus which has a radial axial canal. It is curious, how- 
ever, that in the closely siniilai' genus Metacrinns the processes of 
the axial canal are radial, though no uuderbasals are present as in 
Extracrinus. But perhaps the most curious anomaly is presented 
by the two allied genera Batliycrmiis and Rhizocrinus, In the 
former, as in Pentacrinus, the angles of the top stem-joints are 
interradial, but so are the processes of the axial eanal ; while 
exactly the reverse is the case in Rhizocrinus,, which, WkQ Apiocrinus,, 
has radial angles to its cirrus-less stem, though the processes of the 
axial canal are also directed radially. 

All four genera agree, however, in the absence of underbasals, 
though one of the characters which should be correlated with their 
presence, together with one which should not, occurs in each type. 

We cannot but wonder that with these facts before them Messrs. 
Wachsmuth and Springer should have committed themselves to the 
very positive statement that ‘‘ the ^N^eocrinoids are built upon the 
plan of dicyelic Crinoids.” 

There is another case of the same kind to which we m:ist allude 
(p. 02). They have noticed narrow grooves upon the iuner sur- 
face of the vault, which meet beneath the median part of the oral 
plate, and follow the subtegminal galleries which enclose the ambu- 
lacral tubes ; ” and they have reasons for thinking that these grooves 
and the ridges which correspond to them on the internal casts 
do not represent the ainbulacral tubes.” We will not discuss 
this point, but pass on to the conclusions which they draw on pages 
62 and 137 (especially the latter) — That the grooves are placed 
along the solid walls of the test, has led us to suppose that they 
were axial canals (!), and that perhaps in these Crinoids, contrary 
to others, and to the Neocrinoidea generally, the entire nervous 
system was located at the oral side, in conformity with other Echino- 
derms. Our interpretation becomes more plausible when we con- 
sider that in the Camarata the radials are never pierced by canals, 
and it would be difficult to understand how these ponderous arms 
could have moved without axial cords, unless their movements were 
altogether passive.” 

We wonder that the authors do not see that the same argument 
would hold good for the vault-plates, which are not perforate but 
merely grooved ; and even supposing their statement about the 
Camarata to be invariably true, it does not imply, as they assume, 
that there were no neiwous axial cords on the inner surface of the 

20 ^ 
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grooved but imperforate radials. In the earl}’ Pentacrinoid larva 
the axial cords lie not within but on the ventral surface of the basals, 
radials, and brachials, which are then mere flat plates ; by an 
endogenous thickening of the calcareous network of those plates the 
axial cords come to lie in furrows channelled out in their ventral 
surfaces ; while by a further endogenous growth of that network 
these ventral furrows are completed into canals, and it is by a still 
further endogenous thickening that these canals finally come to 
occupy the centre of each calcareous segment ” This has been 
pointed out over and over again of late years, and it has been 
shown that each transitory condition of the Keocrinoid is a perma- 
nent one in certain Palseocrinoids. But according to the reasoning 
employed by AVachsmuth and Springer the early Pentacrinoid has 
no dorsal nervous system, because its radials are not “ pierced by 
canals.” Purthermore, the arm-joints of many, if not all, Camarata 
contain canals which all converge on the grooves of the- radials. 
Were there no axial nerves within these canals ? Apparently not ; 
for it is suggested that “ the entire nervous system was located at 
the oral side.” If there were any real grounds for supposing this 
to have been the case, it would be necessary to remove the Camarata 
from the Crinoids altogether and to establish another class of Pelma- 
tozoa for their reception. We believe that a much more satisfactory 
explanation may be given of these grooves upon the inner surface of 
the vault of the Actinocrinites than that suggested by the authors, 
who do not seem to have sufficiently considered the difficulties into 
w’hich it would lead them ; and we shall be much surprised if they 
do not withdraw it in the concluding section of the ‘ Revision.’ 

We may be permitted to express the hope that a little more care 
will bo exercised in correcting it for the press than has been given 
to the one under review. References to wrong and even to non- 
existent plates and the misspelling of specific names might have been 
avoided. There are three mistakes on p. 127 alone, while such 
errors as Platynicridm” and the statement on p. 41 that the anus 
of CoccMrinus and Cullcocrhius is located between the first and 
second radials ” ought not to have escaped notice. Others of a 
similar kind have been ali’eady mentioned incidentally. The reader 
must also be cautioned against misunderstanding the authors’ very 
free use of the word “ evidently ” when discussing controverted 
questions. It is employed as a short version of “ in our opinion 
as, for example, in the passage respecting AlJagecrhms on p. 33, 
which we have quoted above ; the statement on p. 58 that the 
interradials of llaplocrinus “ evidently separated in the growing 
animal and the oral plate moved outward and another on p. 55 
that the underbasals of Stemmatocrinus are ‘‘ evidently fused toge- 
ther to a single piece,” 

Space does not permit our noticing many other morphological 
points in which we altogether disagree with Messrs. Wachsmuth and 
Springer ; and we cannot help thinking that in some cases, besides 
that of the underbasals, they have committed themselves to gene- 
* W. B, Carpenter, Proc, Boy. Soc. 1870, p 454. 
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ralizations which will not hear investigation, and are premature, to 
say the least of it. But this does not prevent our exj^ressing our 
full sense of the very high value of this, and also of both the pre- 
ceding parts of their ‘ llevision of the Palseocrinoidea.’ They have 
brought order out of chaos in a truly scientific manner, for which 
naturalists in general cannot be too grateful. The points on which 
we can venture to challenge their decision with respect to the value 
of species, genera, or families are indeed few and far between ; and 
if we cannot say the same upon certain morphological questions, we 
must remember that although the authors began their Crinoid work 
merely as collectors, they have strenuously endeavoured, more than 
any other American writers on the Pelmatozoa, to interpret the 
structure of their fossils by the only method which can possibly give 
any value to their conclusions, viz. a knowledge of the morphology 
of recent Eehinoderms. Their latest publication is illustrated by 
half a dozen plates, the last four of which are filled up by diagrams 
of various kinds ; but the first two, which have been photographed 
from the drawings of Mr. Orestes St. John, are admirable expositions 
of actual structure as revealed by the choicest specimens at the 
disposal of the authors. 

Vie shall look with very much interest for the publication of the 
concluding section of this most valuable work ; and we should be only 
too well pleased to hear that it is but the precursor of a larger one to 
be issued as one of the finely illustrated monographs of the United 
States Geological Surve}\ Vie have heard a rumour as to the pos- 
sibility of this, and every paleontologist will hope that it may 
prove to be a well-founded one. P. Heruekt Carpenter. 
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November 4, 1885. — Prof. T. G. Bonney, D.Sc., LL.D., F.R.S., 
President, in the Chair. 

The following communications were read : — 

1. ‘‘On the Premaxillaries and Scalpriform Teeth of a large 
Extinct Mombat {Uliascohmys curvirostris, Ow.).'^ By Sir Richard 
Owen, K.C.B., F.R.S., F.G.S. 

The specimen described in this paper is a cast from a fossil dis- 
covered in a late exploration of the Wellington bone-caves, and 
sent to the author with some other casts from the same collection by 
the authorities of the Australian Museum, Sydney, New South 
Wales. 

The fragments in question consist of the premaxillary bones, 
centaining a pair of scalpriform incisors, IGO millim. (6^ inches) 
long, measured along the outer curve. 

The teeth and the fragments of bone in which they are implanted 
were described in detail, and referred to the Wombat family. The 


